AGRICULTURAL ROLLER 



REFERENCE TO RELATED APPLICATION 
[0001] The present application is a continuation-in-part of prior application number 
10/192,019, filed 10 July 2003, which claims priority to U.S. provisional application number 
60/304,532, filed 10 July 2001. 

BACKROUND OF INVENTION 

1. Field of Invention 

[0002] This invention is directed generally toward rollers used on machines and more 
specifically toward rollers used on machinery in the harvesting of agricultural products. 

2. Discussion of Related Art 

[0003] Conveyors are commonly used during the harvesting and processing of 
agricultural products. Harvesters used in the harvest of such crops as potatoes, sugar beets, 
onions and carrots employ such conveyors. These conveyors are designed to shed dirt as they 
convey produce from the ground to the truck, for example. In processing applications, these 
conveyors also shed dirt, sand and other unwanted objects as they convey the produce. 
Examples of rollers employed with such conveyors are shown in U.S. patents 5,454,460 and 
5,722,888. Due to the location required to support these conveyors, the dirt, sand and other 
materials shed from these conveyors tends to fall directly onto these rollers. Most often the 
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rollers eventually fail due to contaminants getting to the bearings within the rollers. In fact, 
those rollers rarely fail for any other cause. 

[0004] Prior art rollers are bored axially for the placement of radial ball bearings to 
support the load of the roller. Additionally, there may be other devices placed outboard of the 
bearing to offer greater sealing against contaminants. Typically, there will be a bushing placed 
through the bearing's bore to size for an axle which is usually a bolt that attaches the roller to the 
frame of the harvester. These bushings typically extend beyond the length of the roller so as to 
stand the roller off from the frame of the harvester a defined distance. Axial bores in the prior art 
are parallel to the axle. Consequently, outer dimensions of bushings, also known as "standoffs," 
are then parallel to the axle. The dimensions of the standoffs or bushings are horizontal, 
allowing for an easy migration of contaminants along the topside of the standoff into the bearing 
housing. 

[0005] Another problem existing with conventional rollers is with dirt or mud packing up 
on the standoff and eventually forcing its way beyond any additional sealing device and into the 
bearing bore. Eventually the contaminant gets into the bearings, causing the roller to fail. 

SUMMARY OF THE INVENTION 

[0006] Broadly speaking, this invention involves both aspects of the sealing of the roller, 
as well as directing contaminates away from areas where they would enter vulnerable parts of the 
roller, thereby causing the bearings to fail. 

[0007] In a preferred embodiment of the invention, the roller assembly has an exterior 
portion adapted to support a conveyor element, and a bearing sub-assembly positioned within the 
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exterior portion about a central axis. The bearing sub-assembly also has at least one bearing, at 
least one sealing element positioned outboard of the bearing and at least one standoff also 
positioned outboard of the bearing. The standoff also has a groove positioned on an outer 
surface thereof so that the groove can receive the sealing element therein. 

[0008] In additional embodiments, the standoff may also have an inclined surface on an 
inboard side thereof. The inclined surface may be adapted for installing the lip, or elastomeric 
sealing portion of the sealing element gradually thereon without causing damage to it. Also the 
exterior portion of the assembly preferably has no surface that is parallel to the axis of the 
assembly. This allows for foreign material to be more readily shed off the surface of the roller 
assembly. Also preferably the diameter of the standoff is about the same as the diameter of the 
lip of the elastomeric sealing portion. In another embodiment, the horizontal length of the 
standoffs may be chosen so as to offset the exterior portion of the roller assembly at a 
predetermined distance with respect to the conveyor element. 

[0009] In a preferred embodiment, the lip of the sealing element, which is also referred to 
herein as an elastomeric sealing portion, is reversed from the orientation used in prior devices. 
There is also a controlled distance between the elastomeric sealing potion and the vertical 
dimension of the standoff, thereby allowing a minimum amount of contamination to be trapped 
in this space. With the reversed lip on the oil seal, any particles finding their way into this cavity 
will serve to tighten the sealing lip against the standoff, producing an even tighter seal. 
However, the invention also comprises embodiments wherein the elastomeric sealing portion is 
in the orientation used in prior devices, although it is anticipated that in these embodiments, the 
sealing will not be as efficient. 
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[0010] In another preferred embodiment, the outboard surface of the standoff is sloped 
downward topside so as to convey dirt away from the bearings. The bore about the central axis 
of the roller also has a taper, which is wider at the outboard positions, thereby allowing gravity to 
assist with the elimination of any contamination that does get in the bore. Also preferably, the 
bore is configured so as to accommodate a snap ring without compression. 

[0011] Another embodiment of the invention further comprises at least one sealing 
element positioned outboard of each side of the bearing. On one side of the bearing, the sealing 
element has an elastomeric sealing portion and the sealing element on the other side of the 
bearing is formed as an elastomeric plug. Outward circumferential surfaces of the plug may be 
inclined with respect to one another intersecting to form a point. A groove formed in the exterior 
portion of the assembly is adapted to receive this point. When the plug is inserted into the hub, 
the point fits into a groove in the hub and a compression fit is achieved thereby providing a high 
degree of sealing force. 

[0012] The plug may be a solid elastomeric plug, composed of polyurethane, rubber or 
any other suitable elastomer. It is contemplated herein that the plug will not rotate with the 
assembly, and therefore will have suitable durability. The plug may include a recessed portion 
for receiving the bolt head that secures the roller assembly to a harvester. The assembly of this 
embodiment may also have a standoff with a horizontal length that may be chosen so as to offset 
the exterior portion of the roller assembly a predetermined distance with respect to the conveyor 
element. 

[0013] In a further embodiment of the invention, the roller assembly has a sprocket 
portion adapted to support a conveyor element and a hub positioned within the sprocket portion 
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about a central axis thereof. The bearing sub assembly is substantially the same as the previous 
embodiment. 

BRIEF DESCRIPTION OF THE DRAWING 

[0014] The objects, features and advantages of the invention will be more clearly 
perceived from the following detailed description, when read in conjunction with the 
accompanying drawing, wherein: 

Fig. 1 is a cross-sectional view of a roller assembly constructed in accordance with the 
present invention; 

Fig. 2 shows a vertical cross-sectional view of the bearing sub-assembly of an assembly 
according to the present invention; 

Fig. 3 shows the standoff assembly and orientation of the sealing element in one 
embodiment of the present invention; 

Fig. 4 is a vertical cross-sectional view of the roller assembly constructed in accordance 
with another embodiment of the invention; 

Fig. 5 is a side view of a sealing plug in accordance with the embodiment of Fig. 4; and 

Fig. 6 is an end view of the embodiment according to Fig. 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0015] The objects and advantages of the invention include providing relatively efficient 
removal of dirt and other foreign material from the agricultural product while at the same time 
minimizing bruising, scraping, peeling and other types of damage to the agricultural product. 



\\SBSERVER\client\2024\005cip\Patent Application.doc 



5 



The invention is particularly adapted for harvesting and removing dirt from potatoes and carrots, 
as well as other vegetables. The invention can also be used to clear rocks from a field. In 
addition, the invention is constructed so as to reduce failure of the roller due to contamination. 
The invention is also particularly adapted for use in any application where contaminants would 
harm or destroy the bearings in a roller. For example, although the discussion herein primarily 
relates to agricultural machines, the invention is equally applicable to other applications, such as 
on escalators, elevators, factory assembly lines, or any application where rollers are used. Those 
skilled in the art understand that the present invention is adapted for use in any application where 
contaminants would otherwise damage or destroy the operation of the roller, particularly through 
penetration of the bearings. 

[0016] The roller assemblies are preferably used in sets in conjunction with endless 
conveyors that pass over the roller assemblies. The rollers thereby support the conveyors upon 
which harvested material passes over. 

[0017] Referring to Fig. 1 of the drawing, roller assembly 10 is shown in a cross-section 
view. The roller assembly has long-wearing, resilient exterior portion 12, which is either bonded 
to bearing sub-assembly 14, or is an extension of the material making up the sub-assembly. 
Exterior portion 12 also preferably has angled outer surfaces, as shown by non-parallel surface 
11. Surface 11 is non-parallel to axle 13 of the assembly, such that mud and other unwanted 
materials are shed, resisted or repelled off of the rolling face of the tire. As will be appreciated 
by those skilled in the art, a conveyor belt passes over surface 11. As surface 1 1 is not parallel 
with either the axle or the plane of the conveyor belt, contaminants can roll off of the edge of the 
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tire. This allows for more contact between the roller and conveyor belt, thereby allowing 
contaminants to be removed more quickly and efficiently. 

[0018] Bearing sub-assembly 14 is preferably made of a relatively strong material such as 
steel. However the sub-assembly can be made of any material strong enough to withstand 
contact of the tire with the conveyor belt. Many blends of high-density thermoplastics, including 
products such as glass filled nylons will be adequate. In addition, exterior portion 12 may be 
made of any material with strength and abrasion resistance sufficient to tolerate operating 
conditions where it is possibly operating partially or completely submerged in sand or water. For 
example the exterior portion could be made of heat-treated steel for maximum durability and 
dirt-removal effect. However, in a preferred embodiment, the exterior portion is constructed of 
resilient plastic material and the bearing sub-assembly is constructed of steel. 

[0019] The bearing sub-assembly also contains at least one standoff and at least one 
bearing. Preferably there will be two standoffs and two bearings. It can also be appreciated that 
the standoffs are also machined to locate within the inner bore of the bearings and to register 
each critical dimension from the outer dimension of the bearing inner race. As shown in Figs. 1, 
2 and 3, standoffs 16 and 18 are placed outboard axially of bearings 20 and 22, respectively. 
Snap ring 36 retains bearings 20 and 22 in place. The standoffs may be machined to a 
predetermined length so as to set the roller assembly at a predetermined distance off of the 
conveyor apparatus. Fig. 3 shows standoffs 16 and 18, and that their lengths may be variable. 
Those skilled in the art would be readily able to determine the length of standoff necessary for 
their particular application. 
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[0020] The bearing sub-assembly also contains at least one mechanical seal. Preferably 
there will be two mechanical seals. As shown in Figs. 1, 2 and 3, mechanical seals or sealing 
elements 24 and 26 are provided. These sealing elements contain elastomeric sealing potions 30 
and 28 respectively. In a preferred embodiment, the elastomeric sealing potions are placed to 
face outboard at about 45 degrees with respect to the axis of the assembly. However, in other 
embodiments, the elastomeric sealing portions are placed inward at about 45 degrees with 
respect to the axis of the assembly, or either at about 90 degrees with respect to the axis of the 
assembly. The standoffs are provided with grooves 32 and 34, in which the elastomeric sealing 
potions rest. The inboard wall of the grooves provides a backstop for the elastomeric sealing 
potions to rest against, especially when foreign matter is pressing from the outside. If desired, 
more than one mechanical seal per standoff may be used. Those skilled in the art will appreciate 
that the greater the number of mechanical seals, the longer the life of the roller will be. They 
will also appreciate that physical size and manufacturing expense are limiting factors in this 
regard. 

[0021] Referring now to Fig. 2, outboard dimension of standoffs 16 and 18, which is 
directly beyond grooves 34 and 32, is the same diameter as elastomeric sealing potions 28 and 30 
of the sealing elements. This feature provides protection to the relatively fragile elastomeric 
sealing potions. It is also contemplated herein that the outboard dimension of the standoffs may 
be greater than the diameter of the elastomeric sealing potions. However, it is generally 
understood that the dimension cannot be less, otherwise the elastomeric sealing potion would 
have no structure to retain it in place. However, in preferred embodiments the outboard 
dimension of the standoffs are approximately equal to the diameter of the elastomeric sealing 
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potions. It has been found that that when foreign material is allowed to contact the elastomeric 
sealing potion, the foreign material presses the seal against the groove, thereby improving the 
sealing effect. 

[0022] In Figs. 1, 2 and particularly 3, it can be seen that the outboard dimensions of the 
standoffs have tapered downward surface 21. This tapered downward surface provides greater 
removal of foreign material. In addition, particularly as shown in Figs. 1 and 2, the central axis 
of the exterior portion comprises tapered opening 23, such that said opening is tapered wider as 
the opening moves from the interior to the exterior surfaces of the roller assembly. This also 
serves to help eliminate dirt and foreign material from the assembly. 

[0023] Referring now to Fig. 3 it can be seen that standoffs 16 and 18 have inclined 
surfaces 38 and 40, respectively. Each inclined surface allows the elastomeric sealing potion to 
be eased up during installation before it drops into the groove. 

[0024] Fig. 4 shows a cross-sectional view of an additional embodiment of the invention. 
In this embodiment, the seal on one side of the bearings has been replaced by plug 41. 
Preferably the plug is solid, and more preferably it is elastomeric. It is contemplated herein that 
the plug may be formed from any elastomeric material, such as polyurethane, rubber, or a 
thermoplastic elastomer. 

[0025] Fig. 5 shows the plug in greater detail. Plug 41 may include a recess to allow 
room for the bold head that secures the roller assembly to the harvester. Plug 41 includes two 
outward circumferential surfaces 56 and 57 inclined in opposite directions. The two outward 
circumferential surfaces are inclined inward thereby forming peak 55. When the plug is inserted 
into receiving hub 42, peak 55 serves to wedge the plug in. By providing outward 
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circumferential surfaces that incline in this manner, it is assured that a side load on the plug 
increases the sealing force. In embodiments disclosed herein, the outward circumferential 
surfaces of the plug have an angle of about 1 degree to about 60 degrees, about 5 degrees to 
about 50 degrees, about 8 degrees to about 40 degrees, or about 12 degrees to about 36 degrees 
with respect to the axis. 

[0026] Since plug 41 does not rotate with the assembly, a suitable durability is achieved. 
This provides the particular advantage of a long life. In addition, in a preferred embodiment, 
plug 41 is dimensioned slightly larger than the receiving pocket in the hub to achieve a 
compression fit providing additional sealing force. It is contemplated herein that the diameter of 
the plug can be about 0.01 mm to about 8 mm, about 0.05 mm to about 6 mm, about 0.1 mm to 
about 5 mm, or about 0.2 mm to about 4 mm larger than the diameter of the groove in the 
receiving hole in the exterior portion of the assembly. 

[0027] Fig. 6 shows a further additional embodiment of the invention. In this 
embodiment, roller 45 may have a sprocket portion formed of individual teeth 43 positioned on 
the outward surface thereof. Each individual tooth secures alignment of the belt where valleys 
44 hold rods 52 of the belt. Teeth 43 secure the alignment of the belt from the inside, rather than 
squeezing through flanges on the outside of the belt. This results in more consistent alignment, 
higher capacity for the harvester by eliminating the room taken up by the teeth, and also 
reduction in crop bruising caused by rotating teeth. 

[0028] While the present invention has been illustrated and described by means of 
specific embodiments and alternatives, it is to be understood that numerous changes and 
modifications can be made herein without departing from the spirit and scope of the invention. 
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Therefore, it should be understood, the invention is not to be limited in any way except in 
accordance with the spirit of the appended claims and their equivalents. 
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